Introduction
Nowadays, the mechanics of nanofluids has forced the recent researchers for the enhancement of thermal conductivity of base fluid. The word "nanofluid" introduced by Choi [1] , it denotes to a liquid suspension containing ultrafine particles having diameter less than 50nm and these particle can be discovered in the metals such as (Al, Cu), oxides (Al2O2), carbides (SiC), nitrides (SiN) or nonmetals (Graphite, carbon nanotubes, nanofiers, nanosheets, droplets) [2] [3] . Nanofluid flows also play indispensable role in some industrial and biomedical instruments, such as drug delivery, photodynamic therapy, molecular motors, neuro electronic interfaces, cancer diagnosis and therapy, surgery, in vivo therapy, neuro electronic interfaces, cell repair machines, protein engineering and shedding new light on cells. It may be famous that particle size is an important physical parameter in nanofluids because it can be used to tailor the nanofluid thermal properties as well as the suspension stability of nanoparticles. The use of magnetic particles in the treatment of cancer is less focused on the delivery of drugs and more on their use as a new therapeutic concept in which tumor cells are damaged by applying local heat through an external magnetic field. A phenomenon that nanofluids has a characteristic feature of thermal conductivity enhancement, which indicates the possibility of using nanofluids in advanced nuclear systems investigated by Masuda et al. [4] . An analytical model for convective transport in nanofluids considering of the Brownian diffusion and thermophoresis are studied by Buongiorno and Hu [5] .
The initial study on the peristaltic flow of a nanofluid in a diverging tube is highlighted by Akbar et al. [6] . They have observed that the pressure rise decreases with the increase in thermophoresis number. Heat transfer and flow field in a wavy channel with nanofluid is numerically examined by Heidary and Kermani [7] . It has been viewed that the skin friction coefficient is almost insensitive to the nanoparticle volume fraction. Akbar and Nadeem [8] considered the peristaltic flow of a nanofluid in an endoscope. The slip effect on the peristaltic flow of nanofluid in an asymmetric channel has been investigated by Akbar et al. [9] . It was observed that the pressure rise decreases when the values of thermophoresis parameter and slip parameter have been increased. Akbar [10] presented the peristaltic flow of a Sisko nanofluid in an asymmetric channel. It can be found that an increase in Sisko nanofluid parameter, pressure rise increases in the peristaltic pumping region. The boundary flow and heat transfer over a permeable stretching sheet due to a nanofluid with the effects of magnetic field, slip boundary condition and thermal radiation were carried out by Ibrahim and Shankar [11] . The influence of nanofluid characteristics on peristaltic heat transfer in a two dimensional axisymmetric channel was discussed by Tripathi and Anwar Beg [12] . They have examined that the nanofluids tend to suppress backflow compared with Newtonian fluids. Akbar et al. [13] studied MHD peristaltic flow of a Carreau nanofluid in an asymmetric channel. Some recent studies of nanofluid due to peristaltic motion are given in Refs. [14] [15] [16] [17] [18] [19] [20] [21] .
Motivated by the above discussion in mind, it is to highlight the significance of the tapered asymmetric channel conditions with peristaltic flow of Jeffery nanofluid. This mathematical model can be viewed as a good application for cervical cancer transport in Cervix blood small vessels. Perhaps, it is very necessary to revise the problem of intrauterine fluid motion in a non-pregnant uterus induced by myometrial contractions which is in the form of a peristaltictype fluid motion and the myometrial contractions may occur in both symmetric and asymmetric directions [22] . To the best of author's knowledge, there is no investigation made yet about the effect of thermal radiation and magnetic field on the peristaltic flow of a Jeffrey nanofluid in the tapered asymmetric channel. The exact analytic solutions for temperature field, nanoparticle fraction field, axial velocity, stream function, pressure gradient and shear stressare obtained under long wavelength and low-Reynolds number assumptions. The effects of various emerging parameters on the flow characteristics are studied in detail with the help of graphs.
Mathematical formulation
Let us consider a two-dimensional flow of an incompressible Jeffrey nanofluid in a vertical tapered asymmetric channel under the action of a magnetic field. The nanofluid is electrically conducting in the presence of a uniform magnetic field 0 B applied in the transverse direction. 
where d is the half-width of the channel,  satisfy the following condition at the inlet of divergent channel, otherwise the walls will be collapsed:
The constitutive equations for an incompressible Jeffrey nanofluid are:
, where T and S are Cauchy stress tensor and extra stress tensor respectively, p is the pressure, I is the identity tensor, 1  is the ratio of relaxation to retardation times, 2  is the retardation time,  is the coefficient of viscosity of the fluid,  is the shear rate and dots over the quantities indicate differentiation with respect to time.
The equations governing two-dimensional motion of an incompressible, MHD Jeffrey nanofluid are:
The continuity equation is:
The equation of temperature is:
and the nanoparticle volume fraction phenomena is:
where
are the components of velocity along X and Y directions respectively, t is the dimensional time, g is the acceleration due to gravity, P is the pressure,   is the electrical conductivity of the fluid, 
In order to describe the fluid flow in a non-dimensional form, we introduce following quantities in Eqs. (5,7-11), 1  1   2  0  2  2  10 , , ,
and the stream function
Using the long wavelength approximation and neglecting the wave number along with low-Reynolds number, one can find from Eqs. (4-8) that: 
Elimination of pressure from Eqs. (13) and (14), gives:
The corresponding boundary conditions are given below: 
  (19) in which 
Exact Solution of the problem
Integration of Eq. (16) 
The 
Numerical results and discussion
In this section, numerical effects of the problem under discussion are investigated by graphs. The expression for average pressure rise is computed numerically using mathematical softwares Mathematica and Matlab. 
378
noticed that the behavior of axial velocity at the boundaries and central part of the channel is not similar, also the maximum velocities are always occurred at the heart part of the channel, decaying smoothly to zero at the periphery (channel wall). Fig. 6 . It is observed that an increase in M causes decrease in magnitude of axial velocity u at the centre part of the channel. Physically speaking, Magnetic nanoparticles were injected into the tumor and then heated in an alternating magnetic field. The instillation of magnetic nanoparticles in glioblastoma multiforme (GBM) patients induced the uptake of nanoparticles in macrophages to a major extent, and the uptake was further promoted by magnetic fluid hyperthermia (MFH) therapy [23] . 
Concluding remarks
In the present study, an analysis of peristaltic motion of a Jeffrey nanofluid in the tapered asymmetric channel under a uniform magnitude field has been made. The governing two dimensional equations have been modelled and then simplified using long wavelength and low -Reynolds number approximations. Exact expression of temperature field, nanoparticle fraction field, axial velocity, stream function, pressure gradient, shear stress, heat and nanoparticle volume fraction transfer coefficients are developed. The results are discussed through graphs. We conclude the following observations:
 It is found that the average rise in pressure increases when the non-uniform parameter   A mathematical model based on Jeffrey nanofluid under the effect of magnetic field and thermal radiation parameter for the peristaltic flow is considered in a channel, which is assumed to be in the form of a tapered asymmetric walls. The tapered asymmetry channel is produced by choosing the peristaltic wave train on the non-uniform walls to have different amplitudes and phase but with same wave speed. The analytical expressions for temperature field, nanoparticle fraction field, axial velocity, stream function, pressure gradient and shear stress are derived under the assumptions of long wavelength and low Reynolds number approximations. The salient characteristics of pumping and trapping are discussed with particular focus on the effect of geometry parameters, Hartmann number, thermal radiation parameter and rheological parameter. It has been observed that the pressure rise and axial velocity increase with increasing rheological parameter 1  .
